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nn Kolesnikov
. lv . Independence Theorem
2 $p_{a}(x),$ $p_{b}$ ( , $x$ $a,$ $b$
, $\{a, b\},$ $\{a, x\},$ $\{b, x\}$ 3 2
$a,$ $b,$ oe .
Independence Theorem loe , 3oe
. no n+2
. Kim $n=3$ .
, $n$ , $n$ , $n+2$
1
$R$ 2 ( , ) . RR .
Definition 1 1, $K_{0}\subset \mathcal{K}$ 3 .
2, $K_{1}\subset \mathcal{K}$ , 3 ,
.
Fact 2 1. $K_{i}\mathrm{i}=0,1$ } $AP$ ( ) .
2. , $K_{i}$ $M_{i}$ .
Proposition 3 ( $Hmshovsk\acute{\mathrm{z}}$ $|\mathrm{J}$ ) $M_{0}$ .
Proof: . 1. Let $I=(a_{i}b_{i})_{i\in\omega}\subset M_{0}$
$R(a_{i}, bj)\Lambda-R(ai, bi)\Lambda\neg R(ai, aj)$ A $\neg R(b_{i}, b_{j})1i\neq j$ .
$\varphi(x, y, z)$ $R(x, y)\Lambda R(x, z)$ . , $\{\varphi(oe, a_{i}, b_{i}) : \mathrm{i}\in\omega\}$
is $2$-inconsistent . $T$ .
2. $\mathrm{A}4\succ M_{0}$ big model . $a,$ $b\in\Lambda 4$ $R(a, b)$ 2 .
$a,$
$b$ $M_{0}$ $R$ .
$p_{a}(oe)=\{R(x, a)\}$ $\{\neg R(oe, d) : d\in M\mathrm{o}\}$ ,
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$p_{b}(x)=\{R(x, b)\}\cup\{\neg R(x, d) : d\in M_{0}\}$ .
$|M0=p_{b}|M0$ . , p $p_{b}$ .
( 3 .)
Remark 4 $M_{1}$ . $M_{1}$ . . $\Lambda 4\succ M_{1}$
big model .
1. $a,$ $b\in$ $R(a, b)$ 2 . $d_{a’}d_{b}\in\Lambda 4$ $R(d_{a}, a)$ ,
$R(d_{b}, b)$ . $M$ . $\mathrm{t}\mathrm{p}(d_{a}/aM)$ $\mathrm{t}\mathrm{p}(d_{b}/bM)$
. , Independence Theorem
, . , $\mathrm{t}\mathrm{p}(d_{a}/M)\neq$
$\mathrm{t}\mathrm{p}(d_{b}/M)$ . $e\in M$ , 3 $a,$ $b,$ $e$ . $R(a, b)$
, $K_{1}$ , $R(a, e)$ $\neg R(b, e)$ . $d_{a},$ $a,$ $e$
$\neg R(d_{a_{7}}e)$ . $d_{b},$ $b,$ $e$ $R(d_{b}, e)$ .
, $\mathrm{t}\mathrm{p}(d_{a}/e)\neq \mathrm{t}\mathrm{p}(d_{b}/e)$ .
2. $E(x, y)$ , $R(oe, y)$ . $E$ ( )
. 7 $M_{1}=(|M_{1}|, R)$ $(|M_{1}|, E)$ bi-definable
. . .
2 General Case
$n$ , $R$ $n$ . R ,
$R(a_{1}, \ldots,a_{n})\Rightarrow a_{i}\neq a_{j}(i\neq j)$
. R $A$ , $n(A)$ $R$ $A$ $n$
(mod 2) .
Definition 5 $(^{*})$ $R$-structure $A$ :
$(^{*})$ \Subset +1)U $A\mathit{0}\subset A$ $n(A_{0})=0$ .
Lemma 6 (Main lemma) $A$ $n+2$ R . $A$ $(*)$
, nn $A_{0},$ $A_{1}\subset A$ $n(A_{i})\neq 0$
$(i=0,1)$ .
Proof : $A_{i}(\mathrm{i}=1, \ldots, n+2)$ $A$ ( $n+\mathfrak{y}$U .
$\sum$ $n(A_{i})=2*n(A)$ .
$i=1,..,n+1$
, $A_{i}$ $n(A_{i})=1$ , /, \ $n(A_{i})=1$
.
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$K$ $(*)$ RK .
Lemma 7 $K$ $AP$ .
Ptctof: $Aa$ , $Ab\in K$ . $B=Aab$ , $R^{B}=R^{Aa}\cup R^{Ab}$ .
$A$ $|A|$ , ( $R^{B}$ ) $B$ $K$
. $A=\{a_{1}, \ldots, a_{m}, a_{m+1}\}$ . ,
$B0=\{a_{1}, \ldots, a_{m}, a, b\}=B\backslash \{a_{m+1}\}$ $K$ ( $(*)$ )
. $X0\subset$ { $a_{1},$ $\ldots$ , a $1$ } $\mathrm{I}X01=n-3$ , $R(X_{0}\cup\{a_{m+1}, a, b\})$
$n(X_{0}\cup\{a_{m}, a_{m+1}, a, b\})=0$ . $B$
$(*)$ . . , $(n+1)$-element
subset $\mathrm{Y}\subset B$ $n(\mathrm{Y})=1$ . $\mathrm{Y}$ $Aa$ ,
Ab . $\mathrm{Y}$ $B_{0}$
. , , $\mathrm{Y}$ $a_{m}$ .
, $\mathrm{Y}$ $\mathrm{Y}_{0}\cup\{a_{m+1}, a, b\},$ $\mathrm{Y}_{0}\subset\{a_{1}, \ldots, a_{m-1}\},$ $|\mathrm{Y}_{0}|=n-2$
. $\mathrm{Y}^{*}=\mathrm{Y}\cup\{a_{m}\}$ . $n(\mathrm{Y})=1$ $\mathrm{Y}^{*}$ $(*)$
. , Main Lemma , $(n+1)$ fgl“ $\mathrm{Y}’\subset \mathrm{Y},$ $\mathrm{Y}’\neq \mathrm{Y}$
$n(\mathrm{Y}’)=1$ . .
$K$- . $T_{n}$ $SU=1$ . $A4$
$T_{n}$ big model , .
Lemma 8 $T_{n}(n\geq 4)$ weak elimination of $imaginan\acute{e}s$ $-\supset$ .
Proof: $n=4$ .
Claim A $X=ABCD$ RR :
$\bullet$ $ABC,$ $ABD,$ $ACD\in K_{f}$
$\bullet$ $A,$ $B,$ $C,$ $D$ joint.
R $\mathrm{Y}\in K$ :
$\bullet$
$\mathrm{Y}$ ABCD,
$\bullet$ $\mathrm{Y}|ABC=X|ABC_{l}\mathrm{Y}|ABD=X|ABD,$ $\mathrm{Y}|ACD=X|ACD$ .
$B=\{b\},$ $C=\{c\}_{7}D=\{d\}$ . $A=\{a\}\cup\{a_{i}\}_{i}<m$
. $\mathrm{Y}$ ABCD . $R^{\mathrm{Y}}$ . 4
$F\subset \mathrm{Y}$ ,
1. $F\subset ABD,$ $F\subset ABD$
}
$F\subset ACD$ $\mathrm{Y}\models R(F)$ if and only if
$X\models R(F)$ .
2. $F=\{at, b, c, d\}$ , $\mathrm{Y}\models R(F)\Leftrightarrow n(Fa)=1$ in $X$ . (
$n(Fa)=0$ in Y.)
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$\mathrm{Y}$ $K$ . , $\mathrm{Y}$
5 $F’$ $n(F’)=1$ . ( 1, 2) , $F’$
$F’=\{a_{i}, aj, b, \mathrm{c}, d\}$ . 6 $F’a$ . $F’a$ $K$
, main lemma , 5 $F”\subset F’a$ $n(F^{//})=1,$ $F^{/\prime}\neq F’$
. $F”=\{a, a_{i}, b, c, d\}$ $F”=\{a, a_{j}, b, c, d\}$
, 2 , , $|B|+|C|+|D|$
. (Claim A )
Claim $\mathrm{B}$ A{ . $\varphi(\overline{x}, \overline{a})$ $\psi(\overline{x},\overline{b})$ $A\subset \mathcal{M}^{\tau\iota}$
. $A$ a-\cap b- .
$P_{7OO}.f$ : \aleph $\mathrm{Q}\mathrm{E}$ , $\varphi(\overline{x},\overline{a})$ $\psi(o\overline{e},\overline{b})$ ,
p(x-)\in S(a- $\overline{b}$) $p(\overline{x})$ $\varphi(\overline{x},\overline{a})$
. . , $\varphi’(\overline{x},\overline{a})$
$\varphi’(o\overline{e},\overline{a})\vdash p(o\overline{e})\cup\{\neg\varphi(\overline{x},\overline{a})\}$
. $\overline{d}\in\Lambda 4$ $\varphi’(\overline{x},\overline{a})$ . $\overline{a}\overline{b}\overline{d}$
RR $F$ $F\models\varphi^{f}(\overline{d},\overline{a})\Lambda\psi(\overline{d},\overline{b})$ . $F$ K
. claim A , $F’\in\ovalbox{\tt\small REJECT}$
$F$ . $F|\overline{a}\overline{d}=F’|\overline{a}\overline{d},$ $F|\overline{b}\overline{d}=F’|\overline{b}\overline{d},$ $F|\overline{a}\overline{b}=F’|\overline{a}\overline{b}$ .
, $\overline{a}\overline{b}d^{\overline{\prime}}\subset$ $\overline{a}\overline{b}d^{\overline{\prime}}\cong_{\overline{a}\overline{b}}F’$ $\mathcal{M}$
$\neg\varphi(d^{\overline{\prime}},\overline{a})\Lambda\psi(d^{\overline{\prime}},\overline{b})$ . $\varphi$ $\psi$ . $p(\overline{x})$
$\varphi(\overline{x},\overline{a})$ . (End of Claim B)
$\overline{a}_{B}$ . , $E(\overline{x},\overline{y})$ $\emptyset$-definable . $\overline{a}_{0},\overline{b}_{0},\overline{b}_{1}$
$\bullet$ $E(\overline{b}_{i}\overline{a}_{0},\overline{a})(i=0,1)$
$\bullet$ $\overline{a}0\in \mathrm{a}\mathrm{c}1(\overline{a}_{E})$ and $\overline{b}_{1}\cap\overline{b}_{2}=\emptyset$ .
. claim $\mathrm{B}$ , $E(\overline{x},\overline{a})$ $\overline{a}_{0}$
. $\overline{a}E\in \mathrm{d}\mathrm{c}1(\overline{a}_{0})$ $\overline{a}_{0}\in \mathrm{a}\mathrm{c}1(\overline{a}_{E})$ .
Proposition 9 ( $Kim$ ) $T_{n}$ Kolesnikov $(n-1)$ -simple
.
Proof.. $I=\langle a_{i}^{0}\ldots a_{i}^{k} : \mathrm{i}<\omega\rangle$ $C$ . $J=\langle a_{i}^{0}\ldots a_{i}^{k} : \mathrm{i}<n-1\rangle$
$BC$ . $B’\cong_{JC}B$ $I$ $B’C$ . $\mathrm{A}4$
$B’$ $I$ $B’C$- .
$\lambda 4$ , $ICB’$ $(*)$
.
, $(n+1)$ $A=\{a0, \ldots, a_{n-1}, e\}\subset ICB’$ $n(A)=1$
. $A$ . Kim ,
$e\in B’$ $a_{i}=a_{i}^{k(i)}(\mathrm{i}=0, \ldots, n-1)$ . m=l{k( : $\mathrm{i}=0,$ $\ldots,$ $n-1$} $|$
. $m$ .
Case $m=1,$ $k(\mathrm{i})$ 0 . $n(\{a_{0}^{0}, \ldots, a_{n-1}^{0}\})=1$
, $n(\{a_{0}^{0}, \ldots, a_{n}^{0}\})=n+1=1\mathrm{m}\mathrm{o}\mathrm{d} 2$ $I$ $K_{n}$
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. , $n(\{a_{0}^{0}, \ldots, a_{n-1}^{0}\})=0$
. , $R(a_{0}^{0}, \ldots, a_{n-2}^{0}, e)$ , $J$ $e$ ,
$R(X, e)$ ( $n$ –yU $X\subset\{0, \ldots, n-1\}$ . ,
$n(\{a0, \ldots, a_{n-1}, e\})=n=0\mathrm{m}\mathrm{o}\mathrm{d} 2$ . -
Case $m=m0+1$ . , $|\{k(i) : i=0, \ldots, n-2\}|=$
$m_{0}$ $k(n-1)\not\in\{k(i) : i=0, \ldots 1n-2\}$ . $(n+2)$
$A^{*}=A\cup\{a_{n-1}^{k(n-2)}\}$ . $n(A)=1$ $A^{*}$ $(*)$ . Main
lemma , $(n+1)$ $A’\subset A^{*}$ $n(A’)=1,A\neq A’$
. $a_{r\iota-1}^{k(n-2)}$ $A’$ . $a_{n-1}^{k(n-1)}$ $A’$ , $A^{t}$
$\{a_{i0}^{h(i_{\mathrm{O}})}, \ldots, a_{i_{n-\theta}}^{k\langle i_{n-3})}, a_{n-1}^{h(n-2)}, a_{r\iota-1}^{k(n-1)}, e\}$ . ,
, { $a_{0}^{k(i_{0})},$ $\ldots$ , ank(-i 3), $a_{n-2}^{k(n-2)},$ $a_{n-2}^{k(n-1)},$ $e$} $\subset JCB$ ’
. $JCB^{t}\cong JCB\subset \mathcal{M}$ . $A’$
$\{a_{0}^{k(0)}, \ldots, a_{\tau\iota-2}^{k(n-2)}, a_{n-1}^{k(n-2)}, e\}$ . $A’$ , $m$-value $m-1$
. $A^{\ell}$ ( ).
:
Proposition 10 $T_{n}$ n+ln .
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